CO-FRIENDLY one pot synthesis is developed for 1,8-dioxo-octahydroxanthenes from aldehydes and dimedone using non-toxic, easily prepared and recyclable catalyst (Sm 2 O 3 / SiO 2 ) as a silica supported rare earth element under solvent-free conditions. four of the synthesized compounds showed promising ABTS (3i, 68.7; 3b, 59.2; 3h, 50.2 inhibition%) compared with ascorbic acid.
Introduction
Heterocyclic rings are often the structural core responsible of the biological activities in natural products and synthetic compounds. Xanthene derivatives have broad spectrum of pharmaceutical and biological activities such as anti-inflammatory, antiviral, antibacterial as well as antagonist and phototoxicity activity [1] [2] [3] . Uses in industry as dyes [4] and as fluorescent material for conception of biomolecules [5] in laser technologies, because of their useful spectroscopic properties [6] are known. Xanthenedione derivatives are found as a core unit in many natural compounds [7] and they are valuable symptoms due to the presence of inbuilt pyran ring [8] .
Literature has several preparation methods for xanthenes. This is due to the wide range of pharmaceutical activity, industrial and synthetic applications. The catalytic condensation reaction of dimedone and variable aldehydes considered as one of the most important methods for synthesis of 1, 8-dioxo-octahydroxanthenes. To accomplish this transformation a variety of reagents such as PPA-SiO 2 [9] , SbCl 3 -SiO 2 [10] , silica sulfate [11] , NaHSO 4. SiO 2 [12] and ZrOCl 2 .8H 2 O [13] have been used. Most of the available methods have more than one disadvantages, like the use of corrosive, expensive and unavailable reagents also the drastic conditions like refluxing, strong acidic medium and fatiguing reaction work-up to get products. To overcome these disadvantages, we suggested the following catalytic reaction using available, efficient and recyclable catalyst (Sm 2 O 3 /SiO 2 ) which prepared by our group [14] in the synthesis of 1,8-dioxo-octahydroxanthenes derivatives under solvent-free conditions.
Experimental
The IR spectra were recorded with Mattson FTIR spectrometer 5000. Absorption maxima were measured in cm 1 . 1 H-NMR and 13 C NMR spectra were obtained in CDCl 3 on Bruker with a 400 MHz Instruments using TMS as an internal standard. Chemical shift is reported in ppm. Mass spectra were recorded on a Agilent LC-MS spectrometer (pump quarternary 1200 Series, quadruple MSD 6110). LC column into multimode (ESI+APCI) ion source of MSD. Thin layer chromatography (TLC) was performed on Merck silica gel GF254 plates and visualized by UV-light (254 nm) and all chemical were purchased from Sigma-Aldrich.
(i) Catalyst preparation
The catalyst was prepared by mixing SiO 2 (3 g) and Sm 2 O 3 (0.5 g) in 50 mL chloroform (CHCl 3 ). After vigorous stirring for 2h, at room temperature, the suspension was left until the solvent was evaporated whereas a white solid was obtained. (Sm 2 O 3 /SiO 2 ) catalyst has been identified using scanning electron microscopic investigation (SEM), X-ray diffraction analysis (XRD) and Fourier transforms infrared (FTIR) spectra [14a]. The recovery and recycling of (Sm 2 O 3 /SiO 2 ) were investigated. 
General synthetic procedure
The mixture of aldehydes (1 mmole), dimedone (2 mmole) and Sm 2 O 3 /SiO 2 (20 mol %) was stirred at 60-70°C. The reaction mixture was followed using thin layer chromatography (TLC) till the substrates disappeared. Chloroform (20 mL) was used to extract the organic product, and then the pure products were obtained after recrystallization. iv) Anti-oxidants was made for all compounds by using (ABTS) 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) method and using Ascorbic acid as standard. 
Results and Discussion
As a model example the reaction between benzaldehyde and 2 moles of dimedone was running, at the appropriate time then the reaction was worked-up as follows: The reaction mixture was cooled to room temp and the catalysts were filtered off, washed with chloroform and dried at 100 ₒ C for one hour before being used with fresh benzaldehyde. As indicated in Table 1 , we noticed that after repeating this recycling process four times, there was no significant change of efficiency of reaction time and loss of yield and this reflects the stability and efficacy of the prepared catalyst.
The proposed mechanism for the catalytic synthesis of octahydroxanthenediones is presented in Scheme 1. The aldehyde carbonyl group was polarized by the catalyst which facilities the nucleophilic attack of C-2 of the enolized dimedone molecule, followed by another dimedone molecule to form the intermediate I, which was then activated by the catalyst to inter in another nucleophilic attack by the lone pair of electrons of OH group, after which dehydration occurred to produce the 1,8-dioxo-octahydroxanthene II.
The reaction was explored to explain the prospective of this catalytic reaction for the preparation of octahydroxanthenediones in high yield. See (Fig. 2 , Table 2 and Scheme 2) summarize the products structures, melting points, yield percentages and time of reactions for compounds 3a-3l.
Pharmacology
In the last period, especially after the emergence of so-called cancer, due to the oxidation of molecules within the organism cells, scientists are looking for compounds acting as antioxidants to slow or prevent the oxidation of these molecules, which lead to the destruction of cells. The antioxidation means the use of chemical compounds to prevent the lack of oxygen inside the cells. These are dealt with the latest research in the socalled bio anti-oxidants
The following table shows the antioxidant activity of the prepared compounds: Comments on Table 2 : For compound 3g, which gave the best results, it contains nitrogen atom containing lone pair of electrons
The other promising outputs are:
• Compound 3i, it has oxygen atom, of furan ring beside a nitro group and the result was 68.7%
• Compound 3b, it has methoxy group and the result was 59.2%
• Compound 3h, It has nitrogen atom of pyridine and the result was 50.2%
Conclusion
1,8-dioxo-octahydroxanthenes was successfully synthesized using Eco-friendly one pot catalytic reaction from aldehydes and dimedone using non-toxic, easily prepared and recyclable catalyst (Sm 2 O 3 /SiO 2 ) as a silica supported rare earth element under solvent -free conditions. three of the synthesized compounds showed promising ABTS (3i, 68.7; 3b, 59.2; 3h, 50.2 inhibition%) compared with ascorbic acid.
